San Joaquin County and Delta Water Quality Coalition
3422 W. Hammer Lane, Suite A
Stockton, California95219
209-472-7127 ext 125

February 28,2007

PamelaCreedon

Executive Officer

Centra Valey Water Board

11020 Sun Center Drive. Suite 200
Rancho Cordova, CA 95670

RE: San Joaquin County & Delta Water Quality Coalition's Commentson the Actionsto
Protect Beneficial Uses of the Sacramento-San Joaquin Delta

After reviewing the staff report, the San Joaquin County & Delta Water Quality Coalition
(SIC & DWQC) has some magjor concernsabout actions being proposed and studies
being used to determine the actions needed to protect beneficial usesof water inthe
CdiforniaDdta. SIC & DWQC believesthe program islooking very narrowly at the
inputs from the Deltaislands as a meansto solve the Pelagic Organism Decline.

The proposed actions are not based on any peer reviewed sciencedesigned to determine
the cause of the declinein the health of aguatic communitiesin the delta. Within the staff
report "'the need for increased enforcement™ or "restrictions of in DeltaPesticideUse” is
mentioned fivetimes. Thequestion iswhat scientific data or studiesare these
conclusions based? Isthere aweight of evidencethat the declineof aguatic communities
is caused by Deltaagriculture's use of pesticides? Isthere any scientific evidenceor data
suggesting that current pesticidelabel rates and application requirementsare being
exceeded by applicatorsin the Delta? Without an affirmative responseto these questions.
it is premature to suggest that increased enforcement or further restrictionson in-Delta
pesticide use is necessary.

Thisisacaseof guilty until proveninnocent. The staff report assumesthat Delta
agricultureisa source of contaminantscausing the declinein the health of the delta
aguatic communities. Theseare hypothesesabout sourcesand causes of thedecline. As
such, they should be evaluated scientifically. Elevating hypothesesto the level of fact
will no elucidate the causesof POD in the Deltaor further the process of scientific
inquiry to improvethe overall health of the Delta. Infact, spending resources
implementing policiesthat are not based on sound scienceis a detriment not only to the
Delta but to those whose resources are being frivolously wasted.

The SIC & DWQC is especidly concerned about a study the Regional Board will rely on
to determine whether there are contributionsof pyrethroid pesticidesfrom Deltaldands
that could effect pelagic organism decline within the Delta. Severa scientistswho
reviewed the study for SJIC & DWQC concluded it is flawed and will not help determine
if pyrethroidsare having an adverseeffect on aquatic communitiesin Delta. Thestudy's



experimental design cannot show a causal link between pyrethroidsand impactson
aguatic communitiesin the Delta.

The conceptual framework for the study isasfollows: If pyrethroid-causedtoxicity
cannot befound in water discharged directly from sources, therewill be no evidenceto
support the possibility that pyrethroidsare impacting POD organism food suppliesin the
pelagic zone(i.e., if aconservativetest cannot detect an effect, noneexists).
Alternatively, if toxicity can be detected, there is assumed to be effectsof pyrethroidson
agquatic communitiesin the Delta. If placed into the framework of eval uating conceptua
and formal hypotheses, the study design and the conclusionsto be drawn violate basic
principlesof hypothesistesting because: 1) the proposa focuseson the teststo be
performed rather than the interpretation of the test results(the proposal does not establish
aformal hypothesisfor evaluating whether pyrethroidsare the cause of toxicity in
dischargewaters); and 2) thereisa confounding of conceptual and forma hypothesis
testing and a misunderstandingof alternative hypothesesand their interpretation. Thisis
further analyzed and discussed in attachment *“A.”

The proposed study doeslittle to advance the understandingof the role of pyrethroidsin
the Delta. The argument that the proposed study is a meansto eliminate pyrethroidsfrom
considerationisincorrect. Thelimited geographic and temporal scope of the sampling
involved will alwaysleave the question of whether sampling was sufficient to accurately
characterizepyrethroid effects. Conversely, finding toxicity in water discharged to the
Deltadoes not provide any evidencethat pyrethroidsare causing thetoxicity in Delta
watersor effecting aguatic communities.

The SIC & DWQC would also like clarification of its responsibilities should monitoring
performed on behaf of the Regiona Board for this study find exceedances. Will
management plans be required of the coalitionsif exceedances are found in watersheds
being monitored for thisstudy by the Regiona Board? Will coalitionsberesponsiblefor
making contactswith growers based on the Regiona Board's monitoring resultsfor this
study? Thesequestions must be answered beforethe SIC & DWQC participatesin any
monitoring or other activitiesnot under either their direct control or the current ILP
program guidelinesfor the SIC & DWQC.

The SIC & DWQC redlizesthe need to study the Pelagic Organism Declineand whether
inputsfrom Deltaagriculture are having a detrimental effect. However, theseissues must
be addressed systematically and logically. based on peer reviewed scientific
investigation.

Sincerely,

y )

Mike Wackman
Speciad Consultant
San Joaquin County and Delta Water Quality Coalition
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Attachment A

1) The proposal doesnot establish aformal hypothesisfor evaluatingwhether
pyrethroidsar e thecause of toxicity in dischargewaters

Based on the design presented in the proposal, the null hypothesisfor this study should
be: Thereisno evidenceof pyrethroidtoxicity in water discharged to the Delta. The
altemative hypothesisis that thereis evidence of pyrethroid toxicity in water discharged
tothe Delta. To betestable, the null hypothesismust generateatestable prediction. To
place the null hypothesisinto aframework of testable predictions, the null hypothesis
would be stated as: "'If there is no evidenceof pyrethroid toxicity in water dischargedto
the Delta, then toxicity tests performed on discharge water will not indicate significant
mortality of Hyalella relativeto thecontrol." The™if' portion of the statement isthe
hypothesisand the''then” portionisthe prediction. Additional predictions can follow the
statement*'If there isno evidenceof pyrethroid toxicity in water dischargedto the
Delta...” such as. " ...then toxicity tests performed on discharge water will not indicate
significant mortality of Ceriodaphnia dubia (or any number of test speciesthat one
wishesto insert), or "'then toxicity tests performed on dischargewater from 30 locations
will not indicate significant mortality of Hyalellarelativeto the control.” Asone builds
the number of predictionsby increasing the number and specificity of the' then...”
statements, the robustness of the hypothesisincreases. Unfortunately, in order to evaluate
the null hypothesisin the proposed study, there needs to be greater specification of the
predictionsuch as"If thereisno evidence of pyrethroidtoxicity in water dischargedto
the Delta, then every toxicity test will result in no toxicity" or “1f thereis no evidence of
pyrethroidtoxicity in water discharged to the Delta, then 95% of the testswill result in no
toxicity" or some other standard. The standard would be based on one's willingnessto
commit aTypel error; isthewillingnessto reject the null hypothesiswhen infactit is
true.. A 5% standard seemsreasonableand in keeping with current statistical evaluations
of null hypothesesin the published literature. The design of this study does not address
thisissue and one can neither reject nor fail to regject the null hypothesis. Consequently,
interpretation of the resultswill always bein question. For example, doesasinglesample
with toxicity attributed to pyrethroidsimply that discharge waters are toxic dueto
pyrethroids? And if one concludesthat if thereis toxicity attributed pyrethroidin one
sample, can onethen concludethat thereis also apyrethroid effect on aquatic
communitiesin the Delta (but see below)? It isimportant to remember that the reason for
rejecting or failing to reject the null hypothesisis so that theinterpretation of resultsis
not subjectiveand are therefore defensible. The lack of a specified predictionin the
current study opensthe resultsup to subjective interpretation. To put thisin context, the
study appearsto propose conducting 106 toxicity testsand if the 5% standard is used, 6
significant toxicity tests would result in the rgjection of the null hypothesis (no evidence
of pyrethroidtoxicity in dischargewatersto the Delta). and therefore fewer than 6
significant toxicity testswould be expected smply by chancealone.

The question could be asked if the null hypothesiscould be restated asthe converse, i.e.
"If thereispyrethroid toxicity in water discharged to the Delta, then toxicity tests
performed on discharge water will indicatesignificant mortality of Hyaldlarelativeto
the control.” The alternativehypothesis becomesthereisno pyrethroid toxicity in water
discharged to the Delta. By the same rationale used above, this conceptua hypothesis
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and predictionwould require further specification such as™'If thereis pyrethroid toxicity
in water dischargedto the Delta, then a singletoxicity test performed on discharge water
will indicate significant mortality of Hyalelia relativeto the control™ or "'If thereis
pyrethroid toxicity in water discharged to the Delta, then 95% of the toxicity tests
performed on discharge water will indicate significant mortality of fyalella relativeto
thecontrol.” The alternative hypothesisisthat thereis no toxicity. Once again, there
needsto be a statement of the willingnessto commita Typel error in the evaluation of
the null" hypothesis. If a5% standard is applied, of the 106 tests proposed. 6 would
need to indicate no toxicity to reject the hypothesis. IL.e. 6 testsshould result in
significant toxicity in order to fail to reject the null hypothesisand provide evidence for
the conclusionthat there is evidence of pyrethroid toxicity in discharge waters.

2) Thereisa confoundingof conceptual and formal hypothesistestingand a
misunder standing of alter native hypothesesand their inter pretation

Before examining how the current study resultsin a confounding of conceptual and
formal hypothesistesting, it isimportant to understand the difference between the two
and their rolesin scientific research. The Popperian paradigm for how scienceis
conducted states that when statistically evaluating a null hypothesis, there are two
choices. One can rgject the null hypothesis(Hy) or fail to rgject the null hypothesis. The
decisions can be represented as bel ow:

Statistical Decision True State of the Null Hypothesis

H, True H, Fase
Reject Hy Typel error Correct
Do not Regject Hy Correct Type Il error

The Typel error rateisthe a vauetypically reported asthe significancelevel in
statistical analyses. The Typell error rateis not actually an error; it isthe opportunity
lost to make a correct decision; rejecting Hy. Neither of these concepts meansthat
rgjecting the null hypothesisisthe same as accepting the alternative hypothesis.

A rgjection of the null impliesthe statistical alternative; it does not necessarily imply the
scientificor conceptua aternative. Statistical alternativehypothesesand conceptual
aternative hypothesesare very different. Thisargument is outlined in an article by Denis
(Inferring The Alternative Hypothesis: Risky Business, 2001, in Theory and Science,
htip://theorvandscience.icaap.org/content'vol002,001/03denis. html). A conceptual
hypothesis is an explanation for a phenomenon. Reiectionof astatistical null hyoothesis
allows an inference about the statistical alternative, but there could be numerous
explanations, i.e. conceptual hypotheses, that are consistent with rgjection of the null
hypothesis. However, rejecting the statistical null hypothesisdoes not and should not
directly imply an inference about any one conceptual alternative. Should the “truth™ of
both hypothesesbe equated{i.e., that of the statistical and conceptual), one could easily
infer conceptua aternativesthat have no scientific meaning. As Denis pointsout,
accepting a conceptual alternativeiswhat led Ptolemy, based largely on measurements,
to conclude that the sun orbited the earth. While the measurementssupported the
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regjection of the null hypothesisof no movement, they did not support acceptance of the
aternative hypothesisthat the sun moved about the earth, the alternativefavored at the
time by a segment of society.

Becausethe analytical testsin the proposed study are toxicity tests of water discharged to
the Delta, the question becomeswhether the predictionsfrom the null hypothesescan be
extended to effectsin Deltawaters. For example, can the conceptual null hypothesis and
prediction be stated "'If thereis no evidence of pyrethroid toxicity in water discharged to
the Delta, then thereis no effect of pyrethroidson aquatic communitiesin the Delta” or
conversely “If there isevidence of pyrethroid toxicity in water discharged to the Delta,
thenthereis an effect of pyrethroidson aguatic communitiesinthe Ddta™ To
determineif it isreasonableto infer the alternativeconceptual hypothesisas stated in the
proposal based on the study design of the proposal, two questions must be addressed: a)

i sthe alternative conceptual hypothesislogically consistent with current understanding of
the evidence necessary to demonstrate an effect of achemical in an aquatic system, and
b) are there other alternativeconceptual hypothesesthat are consistent with evidence of
atered aguatic communities?

a) To addressthe first question we must turn to the wordingin the proposal:

The Surface Water Ambient Monitoring Program (SWAMP) sas outlined a strategy for
water quality monitoringof California'ssurface waters and identified indicators
reflective of beneficial uses (SWAMP, 2005). The indicators used to assess pyrethroid
pesticide effects on aquatic communities in the Sacramento San Joaquin River Delta wil{
be:

|. Chemical analyses of whole, unfilteredwater column samples.

2. Chemical analyses of the dissolvedphase and the suspended sediment phase in water
column samples.

3. Water column toxicity tests.

4. Water column toxicity identification evaluation procedures specific to pyrethroids.

These indicatorswill be used in an integrative manner to characterize the level of
pyrethroid contamination, the potential for in-sheam biological effectsand the specific
links between contaminantsand effects.

All indicatorson the list are water column tests; however, water column samplesfor
toxicity testing will be collectedat only two locations at the entrance to the Delta.
Additional water column samples areto be collected for the gradient analysisbut
subjected only to water chemistry. The overwhelming mgority of the samplesare of
discharge water, not water column samples. The US EPA has provided sufficient
documentationto link theresults of standard toxicity teststo effectsin ambient waters.
The associationwas established primarily by assessing the aquatic communities
themselves. But it isclear the appropriatelink established by US EPA is between
toxicity testing of ambient watersand the aguatic communitiesin those waters.
Consequently, the conceptual alternative hypothesisthat evidenceof pyrethroidtoxicity
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in discharge watersinfers adverse effectson aquatic communitiesin Deltawaters should
not be advanced.

b) Thereareclearly aternative conceptua hypothesesthat provide mechanismsthat
result in adverse effects on aquatic communities in the Delta. Both the export of water
from the Deltathat result in changesin flows and water chemistry (e.g., salinity) and/or
the actions of invasivespecies could be responsible for changesin aquatic communities
inthe Delta. Regjecting or failingto regject a null hypothesis regarding toxicity in water
discharged (regardlessof the causeof the toxicity) to the Deltadoes nothing to address
thelikelihood of the two other alternative conceptual hypotheses. Consequently, the
causal link between pyrethroids and impacts on aquatic communitiesin the Delta can not
be established by thisstudy.
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